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 Letztinterglaziale Paläoböden mit Bt-Horizonten in Oberösterreich und Zentral-Russland: pedogenetische und paläoum-
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Paleosols	 of	 loess-paleosol	 sequences	 are	 among	 the	
most	important	terrestrial	records	of	interglacial	environ-
ments,	 especially	 since	 these	 sequences	were	 thoroughly	
correlated	with	the	deep	sea	isotope	record	(Kukla	1977;	
Bronger	et	al.	1998).	In	the	contemporary	temperate	zone	
of	 Europe	 the	 paleosols	 of	 the	 last	 interglacial	 are	 often	
represented	 by	 soil	 bodies	 with	 strong	 clay	 illuviation	
(Haesaerts	&	Mestdagh	2000),	which	were	considered	to	
be,	with	certain	limitations,	the	most	significant	response	
of	 pedogenesis	 to	 the	 interglacial	 bioclimatic	 conditions	
(Stephan	 2000).	The	 examples	 are	 the	 Ipswichain	 paleo-
































































Thus	 the	 possibility	 should	 be	 considered	 that	 also	 in	











Fig. 1: Geographical situation of the studied profiles. O – Oberlaab, 
A – Alexandrov. 
Abb. 1: Geographische Lage der untersuchten Profile. O – Oberlaab, 
A – Alexandrov.




















































































structure	 for	 thin	 sections	were	 collected.	Micromorpho-
Fig. 2: Profile morphology of the Eemian paleosol of the Oberlaab profile, 
with the overlying Würmian pedosediment (WP). 
Abb. 2: Eemzeitlicher Paläoboden im Profil Oberlaab mit darüber liegen-
dem würmzeitlichem Bodensediment.
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tion,	 redoximorphic	processes	as	well	as	 the	 signs	of	ag-
gregation	 and	mixing	 by	 biotic	 and	 cryogenic	 processes.	
















































Eemian	 Bt	 horizon	 has	 yellow	 color,	 silty	 loam	 texture	
and	 contains	 ferruginous	 concretions.	 This	 morphology	





Btg2)	 is	darker,	more	 compact	 and	 clayey	 than	 the	over-












profile	 from	 the	 underlying	 Middle	 Pleistocene	 paleosol	
(Terhorst	 2007;	 Solleiro	 et	 al.	 2013,	 this	 volume).	The	
soil	was	classified	 in	 the	field	as	Stagnic	Cutanic	Luvisol	
(Fig.	2).	Under	the	microscope,	the	groundmass	in	all	ho-
rizons	 is	 dominated	 by	 coarse	 silt,	 having	 rich	 and	 vari-






The	 Würmian	 y0pedosediment	 (WP)	 has	 areas	 with	
banded	fabric	demonstrating	stripes	of	coarse	silt	and	fine	
material.	 Frequent	 ferruginous	nodules	–	 rounded,	 circu-
lar,	compound	are	distributed	within	the	groundmass,	few	






mass.	 Ferruginous	 nodules	 and	 mottles,	 mostly	 with	 ir-






ings	 are	 present,	 however,	 they	 are	 not	 dominant.	 Frag-
ments	 of	 clay	 illuvial	 pedofeatures	 of	 different	 size	 and	
morphology	 are	more	 frequent,	 some	 of	 them	 are	 larger	
than	any	of	the	undisturbed	coatings	(Fig.	3c).The	Btg2	ho-
rizon	 is	 characterized	 by	 strong	 fracturing	 giving	 rise	 to	
angular	blocky	and	coarse	lenticular	peds	(Fig.	3d)	and	be-
ing	 accompanied	 by	 displacement	 along	 the	 cracks.	The	
walls	 of	 these	 cracks	 support	 thin	 undisturbed	 coatings.	
Bleached	 irregular	 shaped	 silt	 concentrations	depleted	of	
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a) Impure clay coatings, Btg1 horizon, plain polarized light.
b) Anorthic ferruginous nodule, Btg1 horizon, plain polarized light.
c) Fragment of clay illuvial pedofeature, note strong interference colors and 
microlamination. Btg2 horizon, crossed polarizers.
d) Angular blocky – lenticular structure produced by fracturing; note thin 
clay coatings on the aggregate surface. Btg2 horizon, plain polarized light.
e) Concentration of bleached silt particles. Btg2 horizon, plain polarized 
light.
f) Infilling with bow-shaped structure. Btg2 horizon, plain polarized light.
Fig. 3: Micromorphology of the Eemian paleosol in Oberlaab. 
Abb. 3: Mikromorphologie des eemzeitlichen Paläobodens in Oberlaab.
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g) Laminated clay coatings with limpid and impure microlayers. BCtg 
horizon, plain polarized light.
h) Same as g), crossed polarizers; note high birefringence of limpid layers.
i) Clay illuvial pedofeature with ferruginous coatings on the surface and in 
the cracks. BCg horizon, plain polarized light.
j) Bleached area in the groundmass under clay coating. BCg horizon, plain 
polarized light.
k) Disturbed clay illuvial pedofeature, fragments covered by a thin undis-
turbed clay coating. BCg horizon, plain polarized light.
l) Parallel orientation of elongated mineral particles, C horizon, plain 
polarized light.


















limited	 from	 the	overlying	 laminated	 colluvial	 sediments	
by	a	thin	(less	than	1	cm)	black	layer	of	burned	litter.	Be-





multi-order	 platy	 structure.	 Iron	 oxide	 nodules	 (soft	 and	
hard)	become	more	abundant,	whereas	charcoal	particles	
are	 fewer.	An	 important	diagnostic	 feature	 is	 the	 type	of	
the	lower	boundary	of	this	horizon.	It	is	gradual	with	the	




thick	 transitional	 EB	 horizon.	 It	 still	 has	 platy	 structure,	
however,	platy	aggregates	are	thicker	and	break	into	small	
subangular	blocks.	The	bleached	material	concentrates	on	

































































Fig. 4: Profile morphology of the Mikulino paleosol in Alexandrov: position 
in the sequence, eluvial-illuvial differentiation, detail of the Bt1 morphol-
ogy, showing bleached areas related to the pores. 
Abb. 4: Morphologie des Mikulino Paläobodens in Alexandrov: Lage im 
Profil, Differenzierung von Eluvial- und Illuvialbereichen, Detailaufnahme  
Bt1-Horizont mit gebleichten Bereichen, die im Zusammenhang mit Poren 
stehen.





























in	Oberlaab	 (in	 the	 latter	–	with	 contrasting	fluctuations	
between	upper	and	lower	parts).	The	highest	values	of	the	




Again,	 both	 clay	 and	 Fed	 contents	 although	 having	 very	































Total element concentrations, %
SiO2 TiO2 Al2O3 Fe2O3 MgO CaO Na2O K2O
Eemian paleosol (Oberlaab, Austria)
WP upper 74.14 1.12 14.86 4.95 1.03 0.81 0.97 1.94
WP lower 74.46 1.12 14.75 4.68 1.01 0.85 1.00 1.92
Btg1 76.16 1.03 13.15 4.66 1.09 0.66 0.94 2.11
Btg2 70.26 0.94 16.49 6.38 1.60 0.67 0.79 2.60
BCtg 70.58 0.95 16.02 6.30 1.63 0.81 0.88 2.58
BCg 71.37 0.94 15.33 6.01 1.59 0.91 1.04 2.56
C 71.48 0.96 15.47 5.86 1.55 0.93 1.03 2.45
Mikulino paleosol (Alexandrov quarry, Russia)
 A 82.30 0.90 9.44 2.68 0.61 0.81 0.65 2.34
 E upper 85.37 0.90 7.69 1.88 0.43 0.62 0.56 2.38
 E lower 83.72 0.94 8.54 2.33 0.55 0.58 0.64 2.52
 EBt 81.97 0.95 9.30 3.14 0.71 0.60 0.58 2.62
 Bt1 81.30 0.92 9.70 3.40 0.73 0.62 0.55 2.63
 Bt2 81.01 0.81 10.23 3.44 0.78 0.64 0.53 2.37
 Bt3 80.67 0.79 10.49 3.45 0.76 0.67 0.59 2.39
 BC 82.17 0.77 9.60 3.02 0.64 0.68 0.49 2.43
WP – Würmian pedosediment
Tab. 1: Bulk chemical composition: selected major 
elements .
Tab. 1: Ergebnisse der Elementaranalysen: Aus-
gewählte Hauptelemente.
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a) Pore with the excremental infilling, charcoal particle. A horizon, plain 
polarized light.
b) Ferruginous nodule with charcoal in the center. E horizon, plain 
polarized light.
c) Fragment of clay coating surrounded by bleached silt. E horizon, plain 
polarized light.
d) Same as c), crossed polarizers; note strong interference colors and undu-
lating pattern of extinction.
e) Platy structure, fissures between the plates are filled with bleached silt, 
ferruginous hypocoatings are located on the lower surfaces of the plates. 
EBt horizon, plain polarized light.
f) Platy and blocky aggregates, pores are filled with bleached silt, intra-
pedal matrix enriched with fine material. Bt1 horizon, plain polarized light.
Fig. 5: Micromorphology of the Mikulino paleosol in Alexandrov.
Abb. 5: Mikromorphologie des Mikulino Paläobodens in Alexandrov.





















































g) Fragmented and deformed clay illuvial pedofeatures incorporated into 
groundmass. Bt1 horizon, plain polarized light.
h) Continuous undisturbed clay coating in the pore. Bt3 horizon, plain 
polarized light.
i) Bleached silt (left) and limpid clay coating (right) in the neighboring 
pores. Bt3 horizon, plain polarized light.
j) Same as i), crossed polarizers, note strong interference colors of the clay 
coating.


































esses	 the	 studied	paleosols	differ	greatly	 in	 their	 relative	



























































Horizon Grain size fractions, % Fed, %
sand silt clay
Eemian paleosol (Oberlaab, Austria)
WP upper 5.4 68.5 26.1 0.69
WP lower 8.2 69.8 22.0 0.65
Btg1 10.1 66.7 23.2 0.98
Btg2 6.3 55.9 37.8 0.73
BCtg 4.6 60.9 34.5 0.61
BCg 4.3 64.4 31.3 0.37
C 5.7 65.4 28.9 0.50
Mikulino paleosol (Alexandrov quarry, Russia)
A 1.4 81.8 16.8 0.49
E upper 1.4 88.7 9.9 0.22
E lower 1.2 86.5 12.3 0.32
EBt 1.1 79.3 19.6 0.43
Bt1 1.0 78.2 20.8 0.51
Bt2 1.2 70.3 28.5 0.45
Bt3 1.5 76.1 22.4 0.43
BC 1.2 80.0 18.8 0.37
WP – Würmian pedosediment
Tab. 2: Grain size distribution and dithionite extractable iron content.
Tab. 2: Korngrößenzusammensetzung und dithionitlöslicher Eisengehalt.













Chronological and paleoecological background of the 










































development	 of	 Eemian/Mikulino	 paleosols	 compared	 to	















the	 clay	 illuvial	 pedofeatures	 and	 generating	 blocky-len-
ticular	structure,	whereas	the	younger	generation	of	clay	
coatings	 covers	 these	 aggregates.	The	 clay	 translocation	
process	itself	was	heterogeneous	as	evidenced	by	variable	
composition	 of	 illuvial	 pedofeatures.	 Impure	 dusty	 and	
coarse	 clay	 coatings	 (“mud	 cutans”)	 are	 attributed	 to	 the	
Horizons Types of clay minerals





Eemian paleosol (Oberlaab, Austria)
WP upper - xxx x xxx xx
WP lower - xxxx xx x x
Btg 1 - xxxx xx x x
BCtg xxxx xx - x x
BCg xxxxx x - xx x
C xxxxx x - xx x
Mikulino paleosol (Alexandrov quarry, Russia)
E upper - xxx xx x xx
E lower - xx xx xx xxx
EBt - xx xx xx xx
Bt2 xxxx xx - x x
C xxxxx - - x x
Tab. 3: Clay mineral composition.
Tab. 3: Tonmineralogische Zusammensetzung.






- - not detected
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fast	percolation	of	 suspensions	 after	 snowmelt	 in	 freeze-































Fig. 6: X-ray diffraction patterns of 
oriented air-dry specimens of clay frac-
tions from selected paleosol horizons; a) 
Oberlaab profile, b) Alexandrov profile.
Abb. 6: Röntgenbeugungsdiagramme 
von orientierten luftgetrockneten Proben 
der Tonfraktion aus ausgewählten 
Horizonten der Paläoböden; a) Profil 
Oberlaab, b) Profil Alexandrov.
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